Background: Stomal leaks can be associated with significant social, psychological and physical morbidity for ostomy patients. Poor fitting of the stoma appliance due to irregularities of skin contours is one cause of stoma leaks which commonly result in
unknown, but has been estimated to be above 100,000 [1] .
Peristomal skin problems are common affecting up to 73% of ostomates [2] .
Peristomal irritant dermatitis is the most frequent skin complication and can be both a cause and a consequence of poor adhesion of stoma appliances associated with leakage of stoma contents [3] . Leakage of stoma contents is common affecting up to 62% of ostomates and can be associated with considerable social, psychological and physical morbidity [4, 5] .
Irregularities of the skin surface contours surrounding stoma sites are one cause of poor appliance adhesion and leaks. Such irregularities can arise through remodeling of the skin, pressure from stoma devices, change in body habitus or adjacent scar tissue. Changes to skin surface contours can arise early after stoma formation or as a late complication many years after formation. Regular review of stoma appliances, dressings or use of filler pastes can be used to compensate for alterations in skin surface contours, but are not successful in all cases [6] . Individual case reports have described correction of skin surface contour irregularities by injection of bovine [7] or porcine [8] collagen as a treatment option to improve appliance adhesion and prevent leakage.
We have run a joint stoma-care and dermatology clinic each month in Salford Royal hospital for the last 15 years. It is staffed by the same dermatologist who is regularly involved in their care, 2 stoma nurse specialists and 1 or 2 dermatologists in training. All patients get a full dermatological and ostomy nurse assessment, advice and management plan [2] . There are also weekly open access clinics so that patients can attend without further referral from their own clinician and be seen in the joint clinic if there are problems.
We report a further eight cases of patients, from our clinic with persistent stoma leaks, who were treated with injection of either temporary or permanent filler as a means of correcting skin surface contour defects.
All patients had already tried a variety of appliance modifications without success prior to the use of subcutaneous fillers. These included convex appliances, topical filler pastes (karaya and/or carboxymethylcellulose) or hydrocolloid strips, additional hydrocolloid washers (rings) and barrier films (silicon or acrylate based). later. This did not produce significant improvement and she has reverted to porcine collagen injections to prevent leaks. These continue to be required approximately every 6 months.
CASE REPORTS
Insertion of polyacrylamide hydrogel was followed by post-procedural antibiotics with ciprofloxacin 250 mg twice daily for 3 days. There has been marked improvement in the degree of leakage and she remains under review with repeated treatment with collagen injections every 6 months. 
COMMENT ON CASES
We considered treatment to be a complete success if the patient no longer suffered bag failures with leakage and subsequent dermatitis and without using any accessory products (patients 1 and 8). Significant improvement was recorded in three others where the patient continued to require some additional treatment either repeated injections (patient 2) or external hydrocolloid washer to maintain bag adhesion (patient 5); or because they have had very occasional bag failure not requiring further collagen injection (patient 6). The cost per syringe for the fillers is *350 USD. We have previously described the cost savings made by reducing wasted appliances using botulinum toxin in patients with contractile stomas who presented with up to three bag failures per day (A novel use for botulinum toxin A in the management of ileostomy and urostomy leaks [9] ). We did not formally record frequency of bag failures for patients before and after collagen treatments because we began to use 
DISCUSSION
Since the nineteenth century, a growing range of autologous and synthetic materials have been used for soft tissue augmentation [10] . Fillers are categorized by origin (autologous, xenologous or synthetic), duration (temporary, permanent or semi-permanent), composition (e.g., collagen, hyaluronic acid, polymethyl methacrylate etc.) and by their intended location within the soft tissues (e.g., subcutaneous or intradermal) [11] .
Fillers are used in a wide range of medical and cosmetic procedures including skin rejuvenation, scar correction and treatment of lipoatrophy [10, 12] .
Porcine collagen is available as an injectable suspension or as solid sheets. The suspension form has been widely used in esthetic soft tissue augmentation and demonstrates a favorable side-effect profile [13] . Clinical use in the treatment of fecal incontinence has been attempted, but is currently of unproven efficacy [14] . showed persistent effect and a favorable safety profile [16] . Minor adverse events following injection included hematomas, pain, discoloration and edema. Infection occurred in four patients (2%) of which two were classified as serious. The authors did not recommend prophylactic antibiotics in the setting of facial soft tissue reconstruction [17] . In our experience of treating Parry-Romberg syndrome, Polyacrylamide hydrogel administration as an outpatient procedure was well tolerated and provided sustained improvement to facial contour asymmetry [16] . Autologous fat transfer (AFT) is an alternative to the use of synthetic fillers;
however, its use is associated with significant dissipation of the transferred material and a higher rate of complications [18] . AFT has not been described as a treatment for correction of stoma contour defects. Liposuction contouring risks damaging the stoma tract.
Individual case reports describing the use of injected porcine or bovine collagen treatments of peristomal skin contour defects have been described by Smith et al. [8] and Arai et al. [7] . To our knowledge, this report represents the largest single series of patients reported and the first report of the use of permanent fillers for the treatment of stoma leaks.
Smith et al. The amount of filler material required varied considerably between cases and some patients required repeated treatments. Unfortunately, not all patients experienced resolution of their symptoms and three cases required surgical refashioning of the stoma. Skin contour defects were exaggerated in obese patients were leaning forward created deep skin folds. We did not find these amenable to treatment with injectable filler therapy because of the large volumes that would be required and the tendency for the material to dissipate (patient 7). However, trial of injection therapy is still a 
